1. Introduction {#sec1}
===============

Since December 2019, an outbreak of coronavirus disease 2019 (COVID-19) in Wuhan, Hubei province, China has aroused public concern nationwide ([@bib22]). As of March 30, 2020, there were 81518 confirmed cases in China and the morbidity rate was up to 4.05% ([@bib16]). In order to control the rapid spread of the COVID-19 outbreak, the Chinese government has taken active and effective measures, including national blockade ([@bib9]). Up to now, the city in lockdown has lasted for more than two months. With the long-term isolation, it is urgent to explore people\'s psychological health status in China ([@bib1]).

The epidemic has brought great psychological pressure to everyone, including medical staff and the general population. With the high pressure and pandemic risk, medical staff are at great risk of developing psychological problems ([@bib3]). As far as we know, the virus is mainly transmitted via virus-laden respiratory droplets. Due to the face-to-face contact and communication with patients in their work, medical staff are at higher risk of COVID-19 infection than the general population. In addition, at the early stage of the outbreak, the shortage of medical supplies and equipment was also aggravating psychological distress among medical staff. With regarding to the general population, people have to stay at home and isolate themselves in society to prevent infection. As a result, long-term isolation brings a series of problems to life and work, including loss of work and life embarrassment. The COVID-19 epidemic is still in progress, and a timely understanding of psychological status among the affected people is an urgent need for society.

On 15 March 2020, the World Health Organization (WHO) declared this disease a global pandemic ([@bib20]). In the world, there were 754948 confirmed cases and 36571 confirmed deaths involving 203 countries, areas or territories with cases (Updated data: 1 April 2020, 02:06 GMT+) ([@bib19]). People all over the world are committed to fighting the COVID-19 pandemic in all aspects. Therefore, it is of great significance to assess psychological health status for medical staff and the general population, which could improve the effect of epidemic control and promote rapid social recovery. In the current study, we conducted a cross-sectional study to investigate the psychological status of people affected by the COVID-19 outbreak in China.

2. Methods {#sec2}
==========

We conducted a cross-sectional study to evaluate the current psychological status during the outbreak of the COVID-19 epidemic between February 17 and March 10, 2020, in China. As the Chinese Government recommended the public to isolate themselves at home, subjects were electronically invited to participate in the study. Medical staff were included if they were from the hospitals for treatment of COVID-19 patients. The general population are non-health care workers. After receiving a detailed explanation of the study, a total of 922 individuals (656 medical staff and 266 general public) approved and filled in the questionnaire. The research protocol was approved by the ethics committees of Union Hospital, Tongji Medical College, Huazhong University of Science and Technology \[No. (2020) 0029\]. The investigation was carried out in accordance with the latest version of the Declaration of Helsinki.

Information on demographic data included data (February and March), residence (Wuhan and non-Wuhan), gender (male and female), age (years), work (medical staff and the general population) and hospital classification (the first-level hospital, the second-level hospital and the third-level hospital) were collected in the study. We used the Symptom Check List 90 (SCL-90) to assess the psychological health status of the participants. The SCL-90 is a widely used tool to evaluate a broad range of psychopathology symptoms ([@bib13]). A revised Chinese version was introduced in 1984 ([@bib17]). It consists of 90 self-reported items with nine subscales namely: somatization, obsessive-compulsive, interpersonal sensitivity, depression, anxiety, anger hostility, phobic anxiety, paranoid ideation, and psychoticism. Besides, an additional scale measures disturbance in appetite and sleep. Subjects rate on a five-point scale of severity according to their experience in recent weeks. The Global Severity Index (GSI), the mean score of the scale, is a widely used global index of distress ([@bib6]). Higher scores indicate more severe psychopathologic symptoms. If the total score of the SCL-90 scale is more than 160 points, it suggests a subject with positive psychological problems ([@bib7]).

Categorical variables for basic characteristics were expressed as a number (%) and continuous variables for the ages of the participants and the SCL-90 scores were shown as the mean and standard deviation (*SD*). The chi-square test, *t*-test and one-way analysis of variance (ANOVA) were used to examine the distribution differences of the SCL-90 scores in the groups. We also calculated the effect sizes (Cohen\'s *d* and η^2^) to describe the standardized mean difference of an effect. Cohen\'s *d* is directly related to a *t*-test as small (*d* = 0.2), medium (*d* = 0.5), large (*d* = 0.8), and η^2^ is widely reported in ANOVA to define small (η^2^ = 0.01), medium (η^2^ = 0.06), and large (η^2^ = 0.14) effects ([@bib8]). To identify the potential risk factors that were associated with psychopathology, all related variables were included in the forward stepwise multiple linear and logistic regression models for analysis. All tests were two-tailed, and *p* \< 0.05 was considered statistically significant. Statistical analysis was conducted using SPSS Statistic 22.0 (SPSS Inc., Chicago, IL, USA).

3. Results {#sec3}
==========

The basic characteristics of our study population are shown in [Table 1](#tbl1){ref-type="table"} . Of the 922 participants, 387 (42.0%) were recruited in February and 535 (58.0%) in March. About 53.1% lived in Wuhan city, and 44.5% were male. The average ages of participants were 37.84 years old (*SD* = 7.69), 31.1% of them were no more than 35 years old, 35.7% were 36--39 years old, and 33.2% were 40 years old or older. There were 656 (71.1%) medical staff, of which 485 (73.9%) came from the third-level hospital, 59.0% were enrolled in February, 48.9% were in Wuhan city, and 47.7% were male. The average ages for medical staff were 37.28 years old (*SD* = 6.36). Approximately 18.3% of the participants had psychological health problems. Compared with the controls, the subjects with psychological health problems were more enrolled in February and more medical staff. When restricted to medical staff, there were significant differences between the subjects with positive and negative psychological symptoms in hospital classification, survey time and residence.Table 1The descriptive characteristics of the participants.Table 1VariablesAll populationPositive psychological symptoms (n = 169)Negative psychological symptoms (n = 753)*Χ*^*2*^*or tP*All populationDate23.43\<0.001 February387 (42.0)99 (58.6)288 (38.2) March535 (58.0)70 (41.4)465 (61.8)Residence0.510.475 Wuhan490 (53.1)94 (55.6)396 (52.6) Non-Wuhan432 (46.9)75 (44.4)357 (47.4)Gender2.460.117 Male410 (44.5)66 (39.1)344 (45.7) Female512 (55.5)103 (60.9)409 (54.3)Age (years)37.84 ± 7.6937.55 ± 8.3437.91 ± 7.540.550.585Age (years)3.070.216 ≤35287 (31.1)62 (36.7)225 (29.9) 36-39329 (35.7)54 (32.0)275 (36.5) ≥40306 (33.2)53 (31.3)253 (33.6)Work6.680.010 General population266 (28.9)35 (20.7)231 (30.7) Medical staff656 (71.1)134 (79.3)522 (69.3)Medical staffHospital classification13.240.001 The first-level hospital48 (7.3)4 (3.0)44 (8.4) The second-level hospital123 (18.8)38 (28.4)85 (16.3) The third-level hospital485 (73.9)92 (68.6)393 (75.3)Date15.43\<0.001 February387 (59.0)288 (55.2)99 (73.9) March269 (41.0)234 (44.8)35 (26.1)Residence5.800.016 Wuhan321 (48.9)243 (46.6)78 (58.2) Non-Wuhan335 (51.1)279 (53.4)56 (41.8)Gender3.710.054 Male313 (47.7)259 (49.6)54 (40.3) Female343 (52.3)263 (50.4)80 (59.7)Age (years)37.28 ± 6.3637.30 ± 6.2437.21 ± 6.810.140.888Age (years)3.800.150 ≤35203 (31.0)155 (29.7)48 (35.8) 36-39273 (41.6)227 (43.5)46 (34.3) ≥40180 (27.4)140 (26.8)40 (29.9)[^2]

[Table 2](#tbl2){ref-type="table"} lists the distribution of the SCL-90 scores in the study. Overall, the GSI of SCL-90 were significantly lower in March than that in February (mean = 1.37, *SD* = 0.45; mean = 1.57, *SD* = 0.62, respectively, Cohen\'s *d* = 0.360). The mean SCL-90 score of 1.49 in medical staff (*SD* = 0.57) was significantly higher than in general staff (mean = 1.36, *SD* = 0.46, Cohen\'s *d* = 0.264). Furthermore, medical staff from the second-level hospital showed the highest scores (mean = 1.65, *SD* = 0.68) than that of other two types hospital (mean = 1.35, *SD* = 0.65 for the first-level hospital; mean = 1.46, *SD* = 0.52 for the third-level hospital, η^2^ = 0.021). Also, compared with the survey in February, the GSI of SCL-90 was significant lower in March (mean = 1.57, *SD* = 0.62 for February; mean = 1.37, *SD* = 0.45 for March, Cohen\'s *d* = 0.367). Medical staff living in Wuhan city were likely to have higher SCL-90 scores than those medical staff who not in Wuhan city (mean = 1.55, *SD* = 0.59 for Wuhan; mean = 1.43, *SD* = 0.53 for non-Wuhan, Cohen\'s *d* = 0.218). Similar results were observed in the other nine subscales (*p* \< 0.05).Table 2The distribution of SCL-90 scores stratified by different demographic categories.Table 2Variables*n*SCL-90GSICohen\'s *d* or η^2^SomatizationCohen\'s *d* or η^2^Obsessive-compulsiveCohen\'s *d* or η^2^Interpersonal sensitivityCohen\'s *d* or η^2^DepressionCohen\'s *d* or η^2^All populationDate0.3600.2940.4040.3280.358 February3871.57 ± 0.62 \*1.47 ± 0.61 \*1.79 ± 0.73 \*1.58 ± 0.72 \*1.68 ± 0.73 \* March5351.37 ± 0.45 \*1.31 ± 0.43 \*1.52 ± 0.58 \*1.36 ± 0.53 \*1.44 ± 0.56 \*Residence0.0890.1650.0450.0220.078 Wuhan4901.47 ± 0.561.41 ± 0.56 \*1.64 ± 0.681.46 ± 0.651.56 ± 0.66 Non-Wuhan4321.42 ± 0.511.33 ± 0.46 \*1.62 ± 0.641.45 ± 0.601.51 ± 0.64Gender0.0810.1270.0420.0360.117 Male4101.43 ± 0.501.34 ± 0.481.62 ± 0.631.44 ± 0.591.50 ± 0.58 Female5121.47 ± 0.571.40 ± 0.541.64 ± 0.681.46 ± 0.661.57 ± 0.69Age (years)0.0030.0040.0040.0020.003 ≤352871.49 ± 0.631.42 ± 0.631.96 ± 0.731.49 ± 0.731.59 ± 0.75 36-393291.44 ± 0.511.34 ± 0.471.62 ± 0.641.45 ± 0.581.51 ± 0.59 ≥403061.42 ± 0.481.37 ± 0.521.59 ± 0.601.42 ± 0.571.52 ± 0.61Work0.2640.2740.3710.2050.197 General population2661.36 ± 0.46 \*1.29 ± 0.42 \*1.47 ± 0.56 \*1.37 ± 0.56 \*1.49 ± 0.60 \* Medical staff6561.49 ± 0.57 \*1.41 ± 0.55 \*1.70 ± 0.68 \*1.49 ± 0.65 \*1.58 ± 0.66 \*Medical staffHospital classification0.0210.0150.0210.0170.021 The first-level hospital481.35 ± 0.65 \*1.42 ± 0.70 \*1.48 ± 0.71 \*1.32 ± 0.70 \*1.39 ± 0.69 \* The second-level hospital1231.65 ± 0.68 \*1.55 ± 0.62 \*1.87 ± 0.78 \*1.64 ± 0.76 \*1.76 ± 0.78 \* The third-level hospital4851.46 ± 0.52 \*1.38 ± 0.51 \*1.67 ± 0.65 \*1.47 ± 0.61 \*1.55 ± 0.62 \*Date0.3670.2640.3470.3600.405 February3871.57 ± 0.62 \*1.47 ± 0.61 \*1.79 ± 0.73 \*1.58 ± 0.72 \*1.68 ± 0.73 \* March2691.37 ± 0.45 \*1.33 ± 0.44 \*1.56 ± 0.59 \*1.36 ± 0.50 \*1.43 ± 0.51 \*Residence0.2180.2570.1870.1330.253 Wuhan3211.55 ± 0.59 \*1.48 ± 0.60 \*1.76 ± 0.71 \*1.53 ± 0.681.66 ± 0.69 \* Non-Wuhan3351.43 ± 0.53 \*1.34 ± 0.49 \*1.63 ± 0.66 \*1.45 ± 0.611.49 ± 0.62 \*Gender0.1160.1980.0730.0640.161 Male3131.45 ± 0.521.36 ± 0.50 \*1.67 ± 0.661.47 ± 0.601.52 ± 0.59 \* Female3431.52 ± 0.601.46 ± 0.59 \*1.72 ± 0.711.51 ± 0.691.63 ± 0.72 \*Age (years)0.0040.0070.0040.0030.004 ≤352031.54 ± 0.681.47 ± 0.691.76 ± 0.781.54 ± 0.781.62 ± 0.78 36-392731.45 ± 0.521.36 ± 0.481.66 ± 0.651.47 ± 0.581.52 ± 0.58 ≥401801.48 ± 0.491.42 ± 0.461.68 ± 0.611.47 ± 0.571.60 ± 0.63Variables*n*SCL-90AnxietyCohen\'s *d* or η^2^Anger hostilityCohen\'s *d* or η^2^Phobic anxietyCohen\'s *d* or η^2^Paranoid ideationCohen\'s *d* or η^2^PsychoticismCohen\'s *d* or η^2^All populationDate0.3980.2670.2950.3090.300 February3871.59 ± 0.69 \*1.55 ± 0.68 \*1.43 ± 0.64 \*1.47 ± 0.68 \*1.41 ± 0.61 \* March5351.34 ± 0.51 \*1.38 ± 0.53 \*1.26 ± 0.47 \*1.29 ± 0.47 \*1.24 ± 0.43 \*Residence0.1700.0230.0760.0180.042 Wuhan4901.49 ± 0.64 \*1.46 ± 0.611.35 ± 0.591.37 ± 0.571.32 ± 0.53 Non-Wuhan4321.39 ± 0.56 \*1.44 ± 0.591.31 ± 0.511.36 ± 0.571.30 ± 0.51Gender0.1500.0490.1060.0390.009 Male4101.39 ± 0.54 \*1.43 ± 0.601.30 ± 0.491.38 ± 0.551.31 ± 0.49 Female5121.48 ± 0.65 \*1.46 ± 0.611.35 ± 0.601.35 ± 0.581.31 ± 0.54Age (years)0.0030.0040.0020.0030.004 ≤352871.49 ± 0.701.48 ± 0.701.37 ± 0.631.39 ± 0.651.36 ± 0.61 36-393291.42 ± 0.561.47 ± 0.601.31 ± 0.511.38 ± 0.581.29 ± 0.48 ≥403061.43 ± 0.561.40 ± 0.501.32 ± 0.521.32 ± 0.471.29 ± 0.46Work0.2870.2160.1500.2530.163 General population2661.33 ± 0.53 \*1.36 ± 0.53 \*1.27 ± 0.50 \*1.27 ± 0.45 \*1.26 ± 0.45 \* Medical staff6561.49 ± 0.63 \*1.48 ± 0.63 \*1.35 ± 0.57 \*1.40 ± 0.61 \*1.33 ± 0.54 \*Medical staffHospital classification0.0170.0210.0110.0230.022 The first-level hospital481.30 ± 0.66 \*1.37 ± 0.71 \*1.24 ± 0.63 \*1.26 ± 0.66 \*1.22 ± 0.64 \* The second-level hospital1231.63 ± 0.72 \*1.67 ± 0.77 \*1.47 ± 0.67 \*1.58 ± 0.79 \*1.49 ± 0.67 \* The third-level hospital4851.47 ± 0.59 \*1.45 ± 0.57 \*1.33 ± 0.54 \*1.37 ± 0.54 \*1.30 ± 0.49 \*Date0.4040.2510.3420.3010.348 February3871.59 ± 0.69 \*1.55 ± 0.68 \*1.43 ± 0.64 \*1.47 ± 0.68 \*1.41 ± 0.61 \* March2691.35 ± 0.50 \*1.40 ± 0.53 \*1.25 ± 0.44 \*1.30 ± 0.48 \*1.23 ± 0.41 \*Residence0.2900.0950.1480.1120.140 Wuhan3211.58 ± 0.68 \*1.52 ± 0.641.40 ± 0.621.43 ± 0.621.37 ± 0.56 Non-Wuhan3351.40 ± 0.57 \*1.46 ± 0.611.31 ± 0.521.37 ± 0.601.30 ± 0.52Gender0.1750.0580.1260.0100.023 Male3131.43 ± 0.57 \*1.47 ± 0.611.32 ± 0.491.40 ± 0.581.33 ± 0.50 Female3431.54 ± 0.68 \*1.50 ± 0.641.39 ± 0.641.40 ± 0.641.34 ± 0.57Age (years)0.0080.0030.0050.0020.003 ≤352031.56 ± 0.751.52 ± 0.731.40 ± 0.681.44 ± 0.721.37 ± 0.65 36-392731.43 ± 0.561.49 ± 0.621.31 ± 0.521.40 ± 0.591.30 ± 0.49 ≥401801.49 ± 0.581.43 ± 0.511.35 ± 0.511.37 ± 0.491.33 ± 0.48[^3][^4][^5]

To identify the risk factors associated with psychological health status among the participants, multiple linear regression models were applied for analysis ([Table 3](#tbl3){ref-type="table"} ). Survey time was significantly associated with the total scores in the SCL-90 scale (β = −0.19, 95% confidence interval \[CI\] = −0.27 to −0.11 for in March *vs.* in February). Similar results were observed when restricted to medical staff. The survey conducted in March and medical staff resident in Wuhan were significantly associated with the scores of SCL-90 scale (β = −0.18, 95% CI = −0.27 to −0.09 and β = 0.10, 95% CI = 0.02 to 0.19, respectively) Besides, the participants enrolled in March were less likely to have psychological health problems than in February (odds ratio \[OR\] = 0.42, 95% CI = 0.30 to 0.59) ([Table 4](#tbl4){ref-type="table"} ). We observed gender difference in the risk of poor psychological health. Female were associated with an increased 1.44-fold risk of psychological health problems than male (95% CI = 1.01 to 2.03).Table 3Risk factors associated with psychological health status in all population and restricted in the medical staff.Table 3Variablesβ (95% CI)*P*All populationDate FebruaryRef March−0.19 (−0.27, −0.11)\<0.001Medical staffDate FebruaryRef March−0.18 (−0.27, −0.09)\<0.001Residence Non-WuhanRef Wuhan0.10 (0.02, 0.19)0.020[^6]Table 4Odds risk of psychological health problems in logistic models.Table 4VariablesOR (95% CI)*P*Date FebruaryRef March0.42 (0.30, 0.59)\<0.001Gender MaleRef Female1.44 (1.01, 2.03)0.041[^7]

4. Discussion {#sec4}
=============

In December 2019, an outbreak of novel coronavirus pneumonia (COVID-19) epidemic occurred in Wuhan, Hubei province, and rapidly spread throughout China, which brings a huge impact on the whole Chinese people. In the current study, we investigated the psychological status of affected by the COVID-19 outbreak in China between February to March, 2020. Approximately 18.3% of the participants had psychological health problems during the epidemic. We found that the participants enrolled in March were associated with lower scores of SCL-90 than those in February. In addition, Medical staff were likely to have higher scores of the SCL-90 than general population. To identify the risk of poor psychological health, we observed that female had a 1.44-fold risk of having psychological problems than male.

In the study, we found the prevalence of poor psychological health was approximately 18.3%. Previous studies had reported the immediate psychological responses during the COVID-19 epidemic in China ([@bib18]; [@bib11]; [@bib24]). Wang et al. conducted a study involving 1210 participants from 31 January to 2 February 2020, the initial phase of COVID-19 outbreak in China, and reveled 53.8% of the participants reported their psychological impact as moderate-to-severe, and approximately 28.8% as moderate-to-severe anxiety ([@bib18]). In addition, the psychological impact of severe acute respiratory syndrome (SARS) on medical staff and general population were also observed ([@bib5]; [@bib14]; [@bib22]). Therefore, great attention should be paid to the psychological health problems of the general public during the epidemic.

In response to the outbreak of pneumonia caused by the COVID-19, China has implemented a series of control and prevention measures. On January 23, 2020, the local government in Wuhan announced the suspension of public transportation to prevent further disease transmission. Quarantine is a traditional but very effective measure to counter a deadly epidemic. To meet the growing number of patients, Wuhan had built specialty hospitals for infectious diseases (Huoshenshan hospital, Leishenshan hospital and mobile Fangcang hospitals) to provide medical treatment. Additionally, health care workers, including military medical teams, from across the Chinese mainland arrived in Hubei province to provide medical assistance ([@bib23]). With these draconian measures, more than 70% have recovered and been discharged in early March, 2020. The WHO claimed that China is bringing its epidemic under control ([@bib21]). In the present study, compared with the survey in February, mental health status has been effectively improved for people in March. As the epidemic situation improves, the psychological issues faced by the general public are alleviated.

Medical staff were at particularly higher risk of psychological problems than general population. In the stage of the outbreak, the number of confirmed COVID-19 cases increased nationwide rapidly. The medical staff was obviously insufficient, which resulted in high workload of medical staff. The medical staff had more psychological pressure than general population in the pandemics and public health emergencies. A number of previous studies had reported that clinical workers who were at high risk of contracting SARS appear to have elevated levels of depression and anxiety ([@bib12]; [@bib2]; [@bib10]; [@bib14]; [@bib4]; [@bib15]). In addition, it is suggested that the psychological problems of medical staff in secondary-level hospitals were more serious than those in first-level or third-level hospitals in China. For the first-level hospitals, it generally provides basic medical services, but do not treat for COVID-19 patients, such as community hospitals. For the medical staff that are from the third-level hospital, they are mainly middle-level backbone staff with working experience and psychological capacity. In addition, due to the contact with many diagnosed or suspected patients, they provide with sufficient psychological preparation and will pay more attention to their own safety. However, medical staff that are from the second-level hospitals, including county-level or district-level hospitals, is responsible for the treatment of a large number of patients with COVID-19 infection. The lack of protective equipment and work experience leads to the most serious mental health problems among all medical staff.

There are other risk factors for psychological problems, such as gender. In the current study, females suffered greater psychological problems of the outbreak than male. This finding is consistent with previously extensive epidemiological studies. Lim et al. reported that women were at higher risk of depression ([@bib12]). In addition, female was associated with a greater psychological impact of the outbreak and higher levels of stress, anxiety, and depression than male ([@bib18]).

This study has several limitations. First, we collected information on the basic demographic characteristics of the participants, but we did not investigate related socioeconomic characteristics (such as education and marriage status) and the knowledge and behavior of the epidemic. Some potential factors that may contribute to the risk of psychological health problems were not identified in the analysis. Second, more large-scale cohort studies are needed to investigate the long-term psychological health effect of the epidemic on medical staff and general population.

5. Conclusions {#sec5}
==============

In conclusion, approximately 18.3% of the participants had psychological health problems during the epidemic. With the remission of the epidemic, the psychological health status of participants has been improved. In addition, medical staff were more psychologically distressed than the general population, and female was likely to have more poor psychological health than male. This may assist government agencies and healthcare professionals in safeguarding the psychological status of the medical staff and general population in the face of the COVID-19 outbreak.
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